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General Experimental

1
H nuclear magnetic resonance (NMR) spectra were recorded using an internal deuterium lock at ambient temperature on the following instruments: Bruker AC400 (400 MHz). An internal reference of δ H 7.26 ppm was used for the residual protons in CDCl 3 . Data are presented as follows: chemical shift (in ppm), integration, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br means the signal is broad), coupling constant (J in Hz) and interpretation.
13
C NMR spectra were recorded on a Bruker AC300 (75 MHz) spectrometer or a Bruker AC400 (100 MHz) one with complete proton decoupling. Chemical shifts were reported in ppm from the internal solvent signal (peak at 77.16 ppm in the case of CDCl 3 ). NMR spectra were assigned using information ascertained from DEPT, HMQC, COSY, NOESY and NOE experiments. Infra-red spectra were recorded on a Bruker VERTEX70 Fourier transform infrared spectrometer fitted with a single reflection diamond ATR Bruker A222 accessory. The measurements were done for pure samples. For each individual spectrum, about 30 scans were averaged at 4 cm -1 resolution. The diamond crystal without sample served as reference. All the system was purged with dry air. The identification of peaks was done with the standard method proposed in OPUS 6.0 software. Wavelengths of maximum absorbance (ν max ) are quoted in cm -1
. High-resolution mass spectra (HRMS) were performed on a QStar Elite (Applied Biosystems SCIEX) spectrometer equipped with atmospheric pression ionisation source (API) pneumatically assisted. Samples were ionised by positive electrospray mode as follows: electrospray tension (ISV): 5500 V; opening tension (OR): 50 V; nebulisation gas pression (air): 20 psi. Low resolution mass spectra were recorded on ion trap Brucker Esquire 6000, equipped with an electrospray source (methanolic sodium chloride solution MBraun® SPS-800 solvent purification system. Reagents and solvents were purified by standard means.
2 All experiments were performed under anhydrous conditions and an inert atmosphere of argon and, except where stated, using dried apparatus and employing standard techniques for handling air-sensitive materials. Petroleum ether refers to the petroleum ether fraction boiling between 40 °C and 65 °C. All reagents were weighed and handled in air at room temperature. The reactions were magnetically stirred.
Preparation of ethyl chlorodiazoacetate 1a
To a cooled solution (0 °C) of ethyl diazoacetate (EDA) (0.24 mL, 2.0 mmol, contains 13 wt.% dichloromethane, 1 equiv) and N-chlorosuccinimide (NCS) (373 mg, 2.8 mmol, 1.4 equiv) in 10 mL of dichloromethane (DCM) was added 1.8-diazobicyclo[5.4.0]undec-7-ene (DBU) (0.42 mL, 2.8 mmol, 1.4 equiv). The yellow solution immediately turned orange followed by brown. The reaction was monitored by TLC. After consumption of all the starting EDA, a cold (0 °C) 20 % aqueous solution of sodium thiosulfate was then added at this temperature (10 mL). The two layers were separated. The aqueous phase was twice extracted with cold DCM (10 mL at 0 °C) and the combined organic layers were dried over sodium sulfate, concentrated in vacuo at 0 °C. The resulting brown crude oil was rapidly filtered through a pad of silica (3 g) using cold solvent (0 °C) system (Petroleum Ether/EtOAc: 98/2). 
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General procedure for the Tiffeneau-Demjanov ring expansion
To a cooled (-55 °C) solution of crude chlorodiazoacetate 1a (2 mmol, 1 equiv) and BF 3 •Et 2 O (0.1 mL, 0.8 mmol, 0.4 equiv) in DCM (5 mL) was slowly added, via syringe pump, a solution of cycloalkanone (4 mmol, 2 équiv) in DCM (10 mL) (30 mL per hour). The reaction mixture was allowed to warm up to -30 °C. The reaction was monitored by TLC until complete disappearance of the chlorodiazoacetate 1a. The reaction mixture was then washed with an aqueous saturated solution of sodium bicarbonate. The aqueous layer was extracted twice with DCM. The combined organic layers were washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo. The residue was finally purified by flash chromatography over silica gel.
a. Preparation of ethyl 1-chloro-2-oxocyclopentane-1-carboxylate 2b 4
The desired product was obtained after flash chromatography over silica gel (Petroleum Ether/EtOAc: 90/10) as a yellow oil (118.1 mg, 0.62 mmol, 31 % yield over 2 steps). The desired product was obtained after flash chromatography over silica gel (Petroleum Ether/EtOAc: 90/10) as a yellow oil (291.0 mg, 1.33 mmol, 67 % yield over 2 steps).
R f = 0.23 (Petroleum ether/EtOAc: 90/10). 2986, 2935, 2862, 1730, 1452, 1391, 1367, 1321, 1296, 1254, 1227, 1196, 1159, 1130, 1095, 1061, 1024, 970, 937, 858, 804, 735, 687, 581 
IR (neat) ν max
c. Preparation of ethyl 4-chloro-5-oxooxepane-4-carboxylate 2c
The desired product was obtained after flash chromatography over silica gel (Petroleum Ether/EtOAc: 90/10) as a yellow oil (147.8 mg, 0.67 mmol, 34 % yield over 2 steps). 
13
C NMR (CDCl 3 , 100 MHz): δ (ppm) 199.7 (C q , C5), 167.5 (C q , C8), 74.9 (C q , C1), 68.2 (CH 2 , C7), 66.2 (CH 2 , C2), 63.3 (CH 2 , C9), 44.2 (CH 2 , C3), 38.9 (CH 2 , C6), 14.0 (CH 3 , C10).
HRMS (ESI) calcd for C 9 H 14 ClO 4 [M+H]
+ 221.0575, found 221.0576.
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d. Preparation of ethyl 4-chloro-5-oxothiepane-4-carboxylate 2d
The desired product was obtained after flash chromatography over silica gel (Petroleum Ether/EtOAc: 93/7) as a crystaline solid (conglomerate) (130 mg, 0.55 mmol, 55 % yield over 2 steps). IR (neat) ν max 2984, 2930, 1743, 1713, 1468, 1423, 1367, 1298, 1246, 1202, 1178, 1126, 1092, 1030, 1001, 945, 854, 735, 702, 652, 579, 546, 505, 455, 407 cm -1 . Flash chromatography over silica gel (Petroleum Ether/EtOAc: 87/13) furnished compound 3e in 10 % yield over two steps (colorless oil, 60.6 mg, 0.19 mmol) and 7 % of side product 4 (18 mg).
R f = 0.55 (Petroleum ether/EtOAc: 70/30). 2976, 2928, 1747, 1695, 1470, 1410, 1367, 1338, 1300, 1238, 1165, 1117, 1095, 1030, 970, 941, 889, 856, 773, 689, 631, 542, 461 3446, 2958, 2920, 2850, 2360, 2341, 1757, 1712, 1465, 1435, 1371, 1344, 1273, 1228, 1215, 1188, 1108, 1026, 983, 958, 871, 798, 756, 721, 673, 595 
IR (neat) ν max
